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BACKGROUND OF THE INVENTION 



in Field of the Invention 
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100021 Theprcsentinventionrelatestoadisplaydevice, 
and a manufacturing method thereof. 



Related Art 

J — ~ 

a o ^wtric layer, which includes a 
'At* surface of the front substrate, and a dielectnc laye , 
formed over an inside surtace 01 mc 
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pteaIity of etectrode, is formed o„ an surface „ f »e - — * — - - 

P i«» in « state where a discharge gas such 

,0004, Ues— sutured as in .he above are seaW ma state wh 

j. He „ ^- , - — * * — * ^ ,o r: 

from the phosphor layers is displayed externally. 

.d — *e original substrate on which the electrodes are formed. A barrier rib "^^^ 

ten depo S ,,edon— a,— gl ass ,0 cover the e— — 

18 then dep ^ . t mFR > the barrier rib material except 

„ aft e r pa,te m in g usin g aph„,oresi S ,s U cha S adrvf,,mres,st(DP R ),,heba 

. .herethephotoresistisformedisremovedb.fore.amp.e.asandb.astproces, 

20 wneremc^ • Qt<> i v ?n-30um (micrometers) 

„ ,0,07, Th, 1 s, gl a S sbeadshavi„ g apariic 1 ediame,erofap P — , yM 30p 
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or an abraaWe - as — , S ^ ~ » .0 

barrier rib material not covered by the patterned photoresist. Accordingly, the ^ 

^°" ow ' n ^ a k ove P rocesses ' ^ barrier ribs The screening process 

ineacho^edischarseeel^hicharesepara^hytbebamernb 

^^bywhichapastenr.ed.^osphornrateria.iaprov.ded^ed.^ 
ariednsin g printing.echni q uesperfonnedbyin,erpos,n g a S creen. 

L, iba.erribisa^.a— byas.ncbaspossrble.eareonnto,^ 
„ oomberofsinteringoperationstoavoidsnchdefonnation. 

l llwi^s^a— pr^ne.notbe^edto^.eb^.a. 
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, „ d above .herebyavoidingtheproHemofgiassdeformaUo, 
in the method descnbed above, .her ^ d between the barrier ribs are 

. „. electrod es and dielectrie layers provrded between t 

ofthesereen-printingproeessdtffieult. 

SUMMARY OF THE INVENTION 

, fthe present invention to provide a piasnrad.sp.ay and a 
, 00121 Kis therefore an o^ee. of the present bg , „ ot needed> and 

.am— ^ ^ 

w .tnnrovide a plasma display that has fewer steps m 
[00131 It is another object to provide a pi 

plasma display. , j expensive to 

■— -- — rrrrr., — 
- ■— incr— — — — 

avoid the need to provide materials tor 
betweenthemambamerribs. 

m Toaehieve,beabovea„do,herob ) ee,s,hepresn 

,,b„ d of the plasma display. The plasma dtsplay 
anaamannfaetnnngmethodofthep ^.....^^onasnrfaeeoftbe 

; a plurality oil 
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, Hs.ra.eafrs.d.e.ecmcUyerfonnedcovenng.hef.rs.decttodes; 
«— -*" f of(hesecondsubstrat e f ae tag ,e fe — , 

rn-— 
— rc^— 

, a- wtric laver are substantially the same, 
r ~ tV»p second dielectnc layer <uc ^ 
heigh, of an upper surfaee of the seeon ^ 

plM1 ^,.— — — 'TJTJ-— 

„ surface of the second dielectric layer. 
isgre a,er,hanaheigh<ofanuppersurfac*of neofth e second electrodes ia 

, ■ to, vet another feature of the present invenhon, one of the sec 
m« Accordrngtoyetanoth , the electro de harrier ribs, 

^edonadis.a.endofeachofthe.ainharrremhsanddree.e 

^—gtostrllyet-erf^reofthepreaent— .oneoftheaec 

„ ^nnedonadisfalendofeachof.hececuodehar.ernh, bsare 
. lwn , .ecord.ng.osrrllyctanotherfeatureofthepr.en, — theele 

- «« "t^cena^hrchfhesanrepho^rlayer^ed. 
2 , d , vid ed into a piurality of partitioned drschargeceUs 
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100231 According to still yet another feature of the present invention, each discharge cell is 

formedroeorrespondtoacolordrsplayedhy , on the partitioned discharge 

t0 st ,„ ye « anodrer feaUrre of the present mventton, the part, 

ceUsdrsplayrngbluehavealarg ^ ^ ^ ^ 

to partitioned discharge cells drsplaytng gteen have g 
g, cells displaying red. „ nlaralitv of main barrier ribs 

s — ri..— — 

| 2 —.—.—--7^ Cllhof.eelec.rode, 

» .Heelecttodebatrierribs^ndfomtlngadrelectnclayero andtheelectrode 

f oresent invention, the mam barnernbs ano tne 
, 4 [00271 According to a feature of the present 

„ barrier* are formed simultaneously. 

„ ,00 M1 Accotdtngtoanotberfeahrreofthepresentmvenuon.mema 

„ ^erribs.andtheelectrodesarefonneds-taneously. M 
m9] — — — — — , 
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1 .aiymi FlGs. 10 through 12 are section* 

13 100361 fivas. invention; 

1. i * *re sectional views used to descnoe pi 
m<Wl FlGs. 13 through 15 are section* 
15 10037] no trt fthenresent invention; 

. thWA ^referred emhodiment of the presem 

10 „381 FIGs- 16 and 17 are sectional views used to descn 
" f „ urt horef OT ede m bod,n 1 ent„fti 1 ep,esen«.nven,,o„, 
„ pl as m ad i sp 1 avaeco r dio gt oa f on rt hp I e f e taftelllBB ««— 

,,„,„ no. . tion . 

19 imwi ♦ nresent invention, 

«ftv, nrpferred embodiment of the presen 
- ap.as.nadUplavaeco.ios.oafitihP^ fc of 

2 , , 004 0, 
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■ th nreferred embodiment of the present invention; 
ap ,asmadrsp,ayaccording ,o a sixth preferred 

[0041| HO.^isapartiaie.plodetipe.peetivev.ewofapiasmadtsp 
prefa redembod,men, of .tie ptesen, invention ; 

FIG 26 is a sectional view taken along line E-E of FIG. 25, 

„,n d32mron g h35a re sec«ona,viewsn S ed,odesenbepro C essesm 
W FIG,2 7 throogh30,and32rhroogh 

*. manufacture of a p.asma display according ,o a seven* preferr 
invention; 

,,045, FIG. 31 is an enlarged sectional view of area F of FIG. 30; 

„, nectiveviewofaplasmadisplayaceordingtoancghth 
,00461 FIG. 36 is a partial exploded perspective view o 

% preferred — ofmepresen— 
■ ,.047, F ,G.3 7 isasectio„a,viewof, h ep,a S mad, S p,a y ofF,G.3 
, 4 .^ledandttieviewstaaenrnmedirectionstiowntivartOwGofFfG. , 

„ , 0M81 —"-^ ^^of 

[0049| FIG. 39 is a sectional view used to describe me relalion between 
partitioneddi S cba r gece„andana t eaofpbo S pb 0 r,.er S ;a. 
,0050, FIG. 40 is a partial exploded perspective view of a conventional p 

" , 00511 Turning now to the drawings, a prior art plasma display, with reference to FIG. 40, 
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, nd2pro vid e dopposin g oneano,her(here 1 na ft .r ref erre d .oas.h e 

— b : iesi ;: )AP L y o f e— 4 — — • 

7d- ctrilayerS whichindudesapro^on^madeof 
■ 'Ac* c „rface of the rear substrate L. i ne ci 

XTha.is.thebarnernb 8 efo _ ^ ^ ^ , ^ „„ 

same. Dielectric layers 5 with tag ^ 

k s in each of the discharge cells 7. Also, K tie 
„,rf»cesofthebamcrribs8ineacnoii 

surfaces i„ each of the discharge cells 7. 

phosphonav^areforoaedoverdtedie^e^Stneac ^ 

, , ? structured as in the above are sealed in a state wne 

. We n r He is provided in the discharge cells 7. A vol s 
suehasNeorHeispr tom the sealed subsha.es 1 and 2,, hereby generatmg 

, Asaresultofth edischarge, 

„ l00 531 Thefollowinggivesanexampleofhowtherea 

be manufactured. , and formed by printing,,^., then sintered 

w . t „ nlurality of electrodes 6 are patterned and formed by p 
» 100541 First, a Plurahty & ^ „ 

,r H on an original substrate glass. Next, a dielectric 
20 and fixed on an ongi e \ ec trodes 6 are formed. A barrier rib 
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• ♦ form barrier ribs 8. Although portions of the dielectnc lay 

™" , te ^cation of <ha 

,00561 Fonowingtheaboveprocesses.phosphorp.xelsa 
isapr „ce S sb y w U chapas.emixedw.hphosphor m a,ena, 1S prov 

16 1 u fthe barrier ribs 8 following drying such that 

♦ -.1 used as a binder for maintaining the shape of the barrier 

17 ^ • ^^^^^^^^ 
M rem ovalbysandblastingisea S ,Thedielect y Mwp ^ 

1. of the sintering the dielectric layer 5 asdescnbed above. Howe 
as a result of the sintering undergoes 

, • rase 1 ! during sintering, the glass unuc 5 
f v^t to dass (original substrate glass in this case) dun g 

20 0 f heat to glass (0 temperature or 

21 aeformation (,,, contracts). Accordingly, it is preferable to 
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arrow A of FIG. 1, processes „ to 

9 are views shown from the direction of arrow A of FIG. 

manufacture of the plasma display of FIG^l . embodiment of the present invention, with 

, 005 „ A ^--*r— — " 12provided opposing 

^elecfrodesMareformedonanmsrdesurfaceo 
| awhichincludesaproteCionlavernamadeofacompouudsuchasMg 

ry 13 first electrodes 14. aje-ifltelffally 

, samemannerasftemjmtamerrrbs.S.Mou ^ectrodelSandathh-d 
narease^odelSandaseconddielectriclayerlMudasecondelecfro 

» delayer 19 mayhem the discnarg e cells 16, me e.ectrode 

„ 1M611 Wit h the above sfructure,. he main harrrer rrhs 1 5, the d,sc 
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^..fc— — andeachofth e third 

h of the second dectrodes 18 formed on .he strode bamer nbs 17, 
each of the second 15 isforme da« a substannally identical thickness 

aie.eetriclayetsWfo^onthe.ainhatnetnbs.Stsfotnte 

10 formed on the electrode bamer nbs 17. According y, 
,o each of the second dielectric layers 19 formed on tn 

L- j a' wrtc layers W is substantially the same as a hergh. of 
heigh, of an upper surface of the thtrd d.e.ectnc layers 

-f — „f the second dielectric layers 1 9. 
15 an upper surface of the second ,« fnme d on the electrode barrier 

* , o t v p sec ond electrodes 1 8 formed on me eic 

: n.^— — ::r: 

„ ^secondCectrodes.SformedonthemambamembslSo 

^abeishtofthethirddtCecnriclayers^ofthemambamernbslStssubstan 

20 thataneignxu u.™e r ribs 17 such that no gaps form 

• i „io nf the electrode barrier nos i / w 

21 a height of the second dielectnc layers 19 of the 

_ . ii ~r *n 
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MU 16 „ divide a - - — * - - - '* * ^ 

«-.«-»---^^^ ,,— 

l6Aandl6B. 

, * ,i unstructured as in the above are provided one 
,0066] After the first and second substrates 1 1 and 12 structured 

discharge gas such as Ne or He is provided in the discharge cells ,6. A voltage is sel^y 

v, 1U 16 As a result of the discharge, excitation light emitted from the 
l7 Hand 18 in the discharge cells 16. As a result o 

u r t. , cells 16 (i e the partitioned discharge cells 16A and 16B) is 
w phosphor layers 20 in the discharge cells 16 (i.e., tne p 

,o displayed externally. 

. 10C671 
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an electrode formation process, tn which the second 

•.. n„ dielectric layer formation process, in 
u • harrier ribs 15 and the electrode barrier nbs 17, a dielectric y 
.he mam barner ^ „ 

which the second and thtrd d.eleCe layers,, and, are 
form edon,hem,nba m ernhs,5a„d,hee.ec,rodebarnembsn,respee, , 

,0069. THemainlattieewallformationprocessandtheelecttodel 

: — *■ 

lattice wall formation process hereinafter. 
" , rf *. second substrate 12 will be described » more 

H.OT01 Each of the manufacturing processes of the second 

" ' after washing then drying the original substrate 

detail First, in me Mice wall fom-afion process, after washing ry 

~ — 
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• k f cetoFIO 4 ,hephotoresi S t is exposedand d eve.op.d U singamask 5 uch 
100711 Next, with reference to FIO.1, me pn 

12A indicates the original substrate glass. 

•u i^na the electrode barrier ribs 17 are formed. In 
u A„f tv,p main barrier ribs 1 5 and tne eiecuuu* u 
sandblast process such that the main Dame 

^^^^^^^^^^^^ fc . 

„ re 11sl6A and 16B are formed between the main 
,0073] As a result, the partitioned discharge cells 16A and 16 

-u , , Th^t is each of the discharge cells 16 formed 
barrier ribs 15 and the electrode barrier ribs 17. That is, each o 

• u .nbslSaredividedbytheformationoftheelectrodebarriernbsntoform 
betweenthemainbarnernbsisareoiviuc y 

* u „\u 1 6A and 16B for each electrode lattice wall 17. 
a pair of the partitioned discharge cells 16A and 16* 

[0074| ' 

powderoraluminabeusedforthesandblastproeess. 
. 0075) ln Ms Ms e, . is Pterera. a OF* * - * seteeted accord,, to , 

,„ BF403 produced by Tokyo Ohka Kogyo Co., Ltd.). 

„ nrocess is described in which the main 
21 l0 0761 Further, in the lattice wall formation process, a process 

Page 15 of 60 



15 



16 



17 



PATENT 
P56664 



Ul 
□ 

U.9 



5 10 



Hi 



j aeKarnernbsnarefonnedin.e^yinAeonginaUubsttateg.ass 
wu>rribs 15 and the electrode bamerrmsi/a 

ss However «he present invention is no, Med .o this method of 
12A using a sandblasting process. However, me p 

hle to fonn the barrier ribs using other processes such as a 
lattice wall formation and it is possible to form 

chemical etching process. nh(Vinhor 

~, dielectric layer formation process, and phosphor 
, 00771 N ex, the elecbode formation process, fcdl(rtta- . 

„ , e XF p.5369.50LprodueedbyNamicsC„.)isdepos,.edond,s«a 1 

proeess,asilverpas t e(forexample,XFP 5369 P 

l „me is to deposit the stiver pa, on, on the opper surfaces of me mam and 



" . • , WratedassnAwirhthesiiverpasteappUedmereonisdried 

100781 Subsequently, the ongmal snbstrate glass UA 

f „Hvl50»C(degreesCelsius) then sintered for 
fora pproxima,e , y ten minutes a, a lemperahrre of roughly .50 C(degr 

, „ Wv S s0°C (degrees Celsius), such that the 
„ .proximately ,0 mmutes a, a temperature of rou^ly ( , 
„ ^ationoftireseeoodelectrodeslS.scompletedasshownmnG.ti.Asdes 

^deleeti.esisareformedonthema.nbarnertibs.sothatthemainbarnerrrbs.re, 

th e ,s, dieiectnc ,ayer ,3 of the ftra, — .1. — ,e seeond erodes , 

l iLseaeeonde^ea,,.— 
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S elecuxxlebarrierribsisandnforapredetem.ineddistance. 

" lM801 — — « — «— »— 

« fc aPP— ly „ — . - a ^ - -~ > « «N~ « - 

Bfc^l ^.^^-*^ , ^ ,9,-,,p,,, *- -, 
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„ ed to make the phosphor paste, a green phosphor material (for 
l0 0821 As a phosphor powder used to make the p 

• TtdW red phosphor material (for example, KX504A 

^n******-***"-™"** leKX501Amadebyth esa m e 

— — — 

, x„f,h,firstand second electrodes 14 and 18 
Connects are made wi,h me .erminals (no, shown) of .he firstan 

u ;.rrihsl5 andthesecondelectrodeslSandthesecono 

20 HAbetweeneachof the mam barrier nbs 15, 

21 layersl9 areformedontheupperendoftheelectrodebamerribsl7. 
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of the second substrate 12 includes the lattice wall 

, NiBA!fc — — — "** * 

nv.o.heonginaUubs^eglass^Abe^een.hemamba.nernbs.S.fl.e 
, fonua.ionprocesvnwh.ch.hese^nd ^ 
E a.fo^on^upp.^of.be^e—,8. 

t o f .^U— . 

• rt Thatis Uisunnecessary.operfonnbardeningasin.hepnorar.me.bod, 
intepnorartThafMUsu ^.^vely moving lb. 

.hebamerribaarefonnedbydepo^a.amcewa.^a.ena.ra. 

material. • i iq of the first preferred 

i — — ^ -r: 

100881 Accordingly, m the tirsrprei 

21 _ -« _r £A 
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u n A substrate 12 in the plasma display according to the 
,0089] In addition, with respect to the second substrate 

L— — — — 

„ With . — , no saps are formed when the first — > > * — * * 
"h, are completely sealed. 

^^^-p*-— • By-— — - 

" .. ,„,,,„ first nreferred embodiment of the present 

„ ,0091) in the manufaetunng method aecordtng to me firs, prefen- 

rfotntedmthesequeneeofthelatticewallformationproeess, 
„ tavenfion.a.fltough.heprocessesareperformedm.heseq 

. me „ formation process, me dteiectnc ,a y er —n process, and the phosphor 
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a MrA and fourth preferred embodiments ot 
l00 921 Manufacturingmethodsaccordmgtosecond^h^andfou p 

the present invention will now be described. 

J, A second preferred embodiment of the present invention will be described with reference 
to FIGs. 10 through 12. 

4- *„ Ap first preferred embodiment of the present 
,00941 in the manufacturing method accordmg to the first prefe 

~« the lattice wall formation process, the dielectric 
toe sequence of the electrode formation process, the lattice wa 

lay er formation process, and the phosphor layer formation process. 

.ermanofacto re of, he second— , 2 are identicalto, hose, n, he preferred emb„,me„, 
oflh e P re S e„t — snch tha, a detaded descHpdon wi„ not be pro.ded,nrther, me same 

a^deddeseripdonofmeseelem^will no, be provided. 

, 0096 , P^nmeCectrode— „ proce,, a«er washin, men d.ns the oH,„a, snb^ 
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f Phlv i50°C(degreesCelsius)thensinteredforapprox im ately 10 
tenminutesatatemperatureofroughly 150 C(degre 



shown in FIG. 10. 
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— 

HJ fc ^«^^•'----••^-*■-* ,,B,n< " ,s ■ l *• 

substtate g ,aas „A a, no, fornred a, — - * ~ - * ^ 

•u • rr ^15andtheelectrodebarrierribsl7areformed.In 
sandblast process such that the matnbarnernbs 15 and the 

• ♦ i op have been peeled away following this process. 
17 the drawing, the photoresists 12P have been peel 

11 1/;* „ n j i ar e formed between the main 
„ m As a result, the partitioned discharge cells 16A and 16B are form 

. ■ h « ,7 That is each of the discharge cells 16 formed 
„ barrier ribs .5 and the electrode bamer „bs 1 7. That ts, e 

, .^oftheparbttoneddischargece.lal.A^d.Bforeachelectrodelatt.cewaiU,. 
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^second— a—*— 6 P^— ^ g *e Pl a— 

~ j pmhodime nt of the present invention, the processes 
,0101] Accordingly, in the second preferred embodtmentott p 

for manofactonns me — — « may be performed ,„ the seance „ f the e.ech.e 

phosphor layer formation process to manufacture a plasma display that is identical to ^^^^ 

ai a* 89ffl e advantages obtained through the 
preferred embodiment of the present invenuon. Also, the same advent g 
manufachnin .process— g to the ftrst preferred emhodimentofme present invent may he 



^2 invention 

m 



invention. 

represent— , his no, necessary to perfomt — to harden the harrier rihs ,5 and • 
the harder ribs are fonned hy depo„,n g a ,a,t,ce wa„ materra, then — remo,n g *e 

„ , 8 and the second and third dielecnic layers 19 and 19-. 
. 10103 , 
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20 FIGs. 13 through 15. 

-i- m the third preferred embodiment of the present 
l0 l04] The manufacturing method according to the tod preterr 

6(\ 
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ta ve„.io„ is almost identic. ,o tha, of the second preferred embodiment of .he present invention. 

the photoresists I2P after performing seiective removal of the originai substrate giass 12A by 
sandblasting are performed in a single process. 

,0,05, in .be third preferred embodiment of .he present nrvention, the dielectric !ayer fonnation 

of the present invention snch that a defiled description wil, no. be provided. Further, the sanre 
a detailed description of these elements will not be provided. 

,0,061 Firs., in the e.ectiode formation process, after washing men drying the origina, substrate 

15a „dmee,ecftodeba rt erribs,7wi..befonned,andoveranareacorresponding,othenppermos, 

shape of these dements (i.e., responding to positions and the shape of the second eleotrode ,8) 
a sshowninF,G. 1 3.Nex,,meo n gina,subs tt a,eg 1 ass,2Awim.hesi.ver P as,e.8Aapp.ied m ereon 

is dried for approximately ten minutes a, a temperature of roughly 150°C (degrees Ce,sius). 
Sintering of the silver paste 1 8A is not performed. 

,010,, Next, in the lattiee waft formation process, a photoresist that is resistant to sandblasting 

d eposited,a„dthephotoresis«,s,henexposedanddeve.opedus,„ g ama sk sueh.ha,pho,oresi S ,sl2P 

are formed in a predetermined pattern as shown in FIG. ,4, in which the predetermined patten, 
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corresponds to locations and the shape of the main barrier ribs 1 5 and the electrode barrier ribs 17, 
that is, to the locations and shape of the silver paste 1 8 A. Subsequently, areas where the photoresists 
12P of the original substrate glass 12A are not formed are removed to a predetermined depth and 
shape using a sandblast process such that the main barrier ribs 1 5 and the electrode barrier ribs 1 7 
are formed. 

[0108] After the above process, the removal of the photoresists 12P of the lattice wall formation 
process and the sintering of the silver paste 18A of the electrode formation process are performed 
simultaneously. That is, with reference to FIG. 1 5, the silver paste 1 8A is sintered for approximately 
10 minutes at a temperature of roughly 550°C (degrees Celsius) to form the second electrodes 18, 
and, simultaneously, the photoresists 12P are removed. 

[0109] As a result, the partitioned discharge cells 1 6A and 1 6B are formed between the main 
barrier ribs 15 and the electrode barrier ribs 17. That is, each of the discharge cells 16 formed 
between the main barrier ribs 1 5 are divided by the formation of the electrode barrier ribs 1 7 to form 
a pair of the partitioned discharge cells 16A and 16B for each electrode lattice wall 17. Next, the 
second and third dielectric layers 19 and 1 9' and the phosphor layers 20 are formed as in the first 
preferred embodiment of the present invention to complete the manufacture of the second substrate 
12, after which the remaining processes for manufacturing the plasma display are performed 
identically as in the first preferred embodiment of the present invention. 

[0110] The same advantages obtained by the first and second preferred embodiments of the 
present invention are obtained by the manufacturing method of the third preferred embodiment of 
the present invention. In more detail, according to the manufacturing process of the third preferred 
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embodiment of the present invention, it is not necessary to perform sintering to harden the barrier 
ribs 1 5 and 1 7 as in the prior art. That is, it is unnecessary to perform hardening as in the prior art 
method, in which the barrier ribs are formed by depositing a lattice wall material then selectively 
removing the material. Further, a screen-printing process may be applied in the formation of the 
second electrodes 18 and the second and third dielectric layers 19 and 19\ 
[0111] In addition, since the sintering of the silver paste 18A and the removal of the photoresist 
12P are performed in the same process, the manufacturing process is simpler compared to the 
manufacturing processes of the first and second preferred embodiments of the present invention. 
[01 12] A manufacturing method for a plasma display according to a fourth preferred embodiment 
of the present invention will be described with reference to FIGs. 16 and 17. 
[0113] In the manufacturing method according to the fourth preferred embodiment of the present 
invention is identical to that of the second and third preferred embodiments of the present invention 
with respect to the manufacture of the second substrate 1 2 in the sequence of the electrode formation 
process, the lattice wall formation process, the dielectric layer formation process, and the phosphor 
layer formation process. However, in the fourth preferred embodiment, when sandblasting the 
original substrate glass 12A to perform selective removal of predetermined portions, the second 
electrodes 18 are used as a mask such that the photoresists 12P are not formed in a pattern 
corresponding to the barrier ribs 15 and 17. 

[0114] Further, in the fourth preferred embodiment of the present invention, the dielectric layer 
formation process, the phosphor layer formation process, and the processes for completing the 
plasma display after manufacture of the second substrate 12 are identical to those in the first 
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preferred embodiment of the present invention such that a detailed description will not be provided. 
Further, the same reference numerals will be used for elements identical to those of the first preferred 
embodiment and a detailed description of these elements will not be provided. 
[0115] First, in the electrode formation process, after washing then drying the original substrate 
glass 12 A, a silver paste is deposited on locations corresponding to where the main barrier ribs 15 
and the electrode barrier ribs 1 7 will be formed, and over an area corresponding to the uppermost 
shape of these elements (i.e., corresponding to positions and the shape of the second electrode 1 8). 
Next, the original substrate glass 1 2 A with the silver paste applied thereon is dried for approximately 
ten minutes at a temperature of roughly 1 50°C (degrees Celsius) then sintered for approximately 1 0 
minutes at a temperature of roughly 550°C (degrees Celsius) such that the formation of the second 
electrodes 1 8 corresponding to the position and shape of the barrier ribs 1 5 and 1 7 is completed as 
shown in FIG. 16. 

[0116] In the fourth preferred embodiment, since the second electrodes 18 act as a mask when 
selectively removing portions of the original substrate glass 12 A, the second electrodes 18 are 
formed such that they are resistant to sandblasting. That is, after sintering, silver paste that is 
resistant to sandblasting is used to form the second electrodes 18. 

[0117] Further, in the fourth embodiment, since the second electrodes 18 act as a mask when 
selectively removing portions of the original substrate glass 12A by a sandblasting process, barrier 
ribs are not formed in areas where the second electrodes 1 8 are not formed. Accordingly, it is 
necessary to form the second electrodes 18 such that the number of the second electrodes 18 
corresponds to the desired number of the main barrier ribs 1 5 and the electrode barrier ribs 17. 
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[0118] Next, in the lattice wall formation process, using the second electrodes 1 8 as a mask, areas 
where the second electrodes 18 are not formed are removed to a predetermined depth and shape 
using a sandblast process such that the main barrier ribs 15 and the electrode barrier ribs 17 are 
formed as shown in FIG. 17. As a result, the partitioned discharge cells 16A and 16B are formed 
between the main barrier ribs 1 5 and the electrode barrier ribs 1 7. That is, each of the discharge cells 

1 6 formed between the main barrier ribs 1 5 are divided by the formation of the electrode barrier ribs 

1 7 to form a pair of the partitioned discharge cells 1 6 A and 1 6B for each electrode lattice wall 1 7. 
[0119] Next, the second and third dielectric layers 19 and 19' and the phosphor layers 20 are 
formed as in the first preferred embodiment of the present invention to complete the manufacture 
of the second substrate 1 2, after which the remaining processes for manufacturing the plasma display 
are performed identically as in the first preferred embodiment of the present invention. 

[0120] In the fourth preferred embodiment, although the processes of sintering the silver paste is 
performed before removing selective portions of the original substrate glass 12 A, the present 
invention is not limited to this sequence of processes and it is possible to perform sintering of the 
silver paste after sandblasting the original substrate glass 12 A. In this case, a silver paste that is 
resistant to sandblasting is used as a mask when performing sandblasting of the original substrate 
glass 12 A. Examples of silver paste resistant to sandblasting include powder, glass frit, and resin 
materials. 

[0121] The same advantages obtained by the first, second, and third preferred embodiments of the 
present invention are obtained by the manufacturing method of the fourth preferred embodiment of 
the present invention. In more detail, according to the manufacturing process of the fourth preferred 
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embodiment of the present invention, it is not necessary to perform sintering to harden the barrier 
ribs 1 5 and 1 7 as in the prior art. That is, it is unnecessary to perform hardening as in the prior art 
method, in which the barrier ribs are formed by depositing a lattice wall material then selectively 
removing the material. Further, a screen-printing process may be applied in the formation of the 
second electrodes 18 and the second dielectric layers 19 and 19'. 

[0122] In addition, since the depositing, exposure, and developing of the photoresists are not 
required, the manufacturing process of the fourth preferred embodiment is simpler and less costly 
compared to the manufacturing processes of the first, second, and third preferred embodiments of 
the present invention. 

[0123] In the manufacturing methods according to the first through fourth preferred embodiments 
of the present invention, although the lattice wall formation process, the electrode formation process, 
the dielectric layer formation process, and the phosphor layer formation process are performed as 
individual procedures, the present invention is not limited to such a method and a plurality of the 
processes may be performed simultaneously. This will be described below in manufacturing methods 
according to fifth and sixth preferred embodiments. 

[01 24] A manufacturing method for a plasma display according to a fifth preferred embodiment 
of the present invention will be described with reference to FIGs. 18, 19, and 20. In the fifth 
preferred embodiment of the present invention, the lattice wall formation process and the electrode 
formation process are performed simultaneously. 

[0125] In the fifth preferred embodiment of the present invention, the dielectric layer formation 
process, the phosphor layer formation process, and the processes for completing the plasma display 
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after manufacture of the second substrate 1 2 are identical to those in the first preferred embodiment 
of the present invention such that a detailed description will not be provided. Further, the same 

referencenumeralswillbeusedforelementsidenticaltothoseofthefirstpreferredembodimem 
a detailed description of these elements will not be provided. 

[0126] First, after washing then drying the original substrate glass 1 2 A, a silver paste is deposited 
over an entire upper surface (in the drawing) of the original substrate glass 12A. Next, the original 
substrate glass 12A with the silver paste applied thereon is dried for approximately 10 minutes at 
a temperature of roughly 150°C (degrees Celsius) then sintered for approximately 10 minutes at a 
temperature of roughly 550°C (degrees Celsius) such that an electrode material 1 8B is formed over 
the entire surface of the original substrate glass 12A as shown in FIG. 1 8. 
[0127] Subsequently, a sheet-type photoresist such as a DFR, which is resistant to sandblasting, 
isapplied to the upper surfaceofthe original sustrate glass 12A on which the electrode material 18B 
is applied. The photoresist is then exposed and developed using a mask such that photoresists 12P 
are formed in a predetermined pattern as shown in FIG. 18, in which the predetermined pattern 
corresponds to locations and the shape of the main barrier ribs 1 5 and the electrode barrier ribs 1 7. 
[0128] Next, areas where the photoresists 12P of the original substrate glass 12A are not formed 
areremovedtoapredetermineddepth and shape using a sandblast process such that the main barrier 
ribs 15, the electrode barrier ribs 17, and the second electrodes 18 are formed in a single process to 
result in the configuration shown in FIG. 19. In the drawing, the photoresists 12P have been peeled 
away following this process. As a result, the partitioned discharge cells 16A and 16B are formed 
between the main barrier ribs 15 and the electrode barrier ribs 17. Thatis, each of the discharge cells 
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1 1 6 formed between the main barrier ribs 1 5 are divided by the formation of the electrode barrier ribs 

2 1 7 to form a pair of the partitioned discharge cells 1 6A and 1 6B for each electrode lattice wall 17. 

3 [0129] Next, the second and third dielectric layers 19 and 19' and the phosphor layers 20 are 

4 formed as in the first preferred embodiment of the present invention to complete the manufacture 

5 of the second substrate 1 2, after which the remaining processes for manufacturing the plasma display 

6 are performed identically as in the first preferred embodiment of the present invention. 

t 

E?7 [0130] The same advantages obtained by the first through fourth preferred embodiments of the 

D 

present invention are obtained by the manufacturing method of the fifth preferred embodiment of 

s" i 

U9 the present invention. In more detail, according to the manufacturing process of the fifth preferred 

3jo embodiment of the present invention, it is not necessary to perform sintering to harden the barrier 

C3 

Hi ribs 1 5 and 17 as in the prior art. That is, it is unnecessary to perform hardening as in the prior art 

I in 

f42 method, in which the barrier ribs are formed by depositing a lattice wall material, then selectively 

ru- 

13 removing the material. Further, a screen-printing process may be applied in the formation of the 

14 second electrodes 18 and the second dielectric layers 19 and 19'. 

15 [0131] In addition, since the lattice wall formation process and the electrode formation process 

16 are performed as a single process, the manufacturing process of the fifth preferred embodiment is 

1 7 simpler and less costly compared to the manufacturing processes of the first through fourth preferred 

1 8 embodiments of the present invention. 

19 [0132] A manufacturing method of a plasma display according to a sixth preferred embodiment 

20 of the present invention will be described with reference to FIGs. 20 through 23. 

21 [0133] In the fifth preferred embodiment of the present invention, the lattice wall formation 
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process and the electrode formation process are performed simultaneously. In the sixth preferred 
embodiment of the present invention, the lattice wall formation process, the electrode formation 
process, and the dielectric layer formation process are performed as a single process. 
[0134] In the sixth preferred embodiment of the present invention, the phosphor layer formation 
process and the processes for completing the plasma display after manufacture of the second 
substrate 1 2 are identical to those in the first preferred embodiment of the present invention such that 
a detailed description will not be provided. Further, the same reference numerals will be used for 
elements identical to those of the first preferred embodiment and a detailed description of these 
elements will not be provided. 

[0135] First, after washing then drying the original substrate glass 1 2A, a silver paste is deposited 
over an entire upper surface (in the drawing) of the original substrate glass 12 A. Next, as in the fifth 
preferred embodiment, the original substrate glass 1 2A with the silver paste applied thereon is dried 
and sintered as in the fifth preferred embodiment such that an electrode material 1 8B is formed over 
the entire surface of the original substrate glass 1 2A as shown in FIG. 20. Subsequently, a dielectric 
material paste is deposited over the entire surface of the original substrate glass 12A on which the 
electrode material 1 8B is formed. Next, the original substrate glass 1 2 A with the dielectric material 
paste applied thereon is dried for approximately 10 minutes at a temperature of roughly 150°C 
(degrees Celsius) then sintered for approximately 10 minutes at a temperature of roughly 550°C 
(degrees Celsius) to result in the formation of a dielectric material layer 19A on the electrode 
material 18B as shown in FIG. 21. 

[0136] Alternatively, drying and sintering are not performed after the formation of the electrode 
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paste, and instead, the dielectric material paste is applied on top of the electrode paste, after which 
the electrode paste and dielectric material paste are dried and sintered simultaneously to result in the 
formation of a dielectric material layer 19A on the electrode material 18B as shown in FIG. 21. 
[0137] Next, a sheet-type photoresist such as a DFR, which is resistant to sandblasting, is applied 
to the upper surface of the original substrate glass 12A on which is applied the electrode material 
18B and the dielectric material layer 19 A. The photoresist is then exposed and developed using a 
mask such that photoresists 1 2P are formed in a predetermined pattern as shown in FIG. 22, in which 
the predetermined pattern corresponds to locations and the shape of the main barrier ribs 1 5 and the 
electrode barrier ribs 17. 

[0138] Next, areas where the photoresists 12P of the original substrate glass 12A are not formed 
are removed to a predetermined depth and shape using a sandblast process such that the main barrier 
ribs 15, the electrode barrier ribs 17, the second electrodes 18, and the second and third dielectric 
layers 19 and 19' are formed in a single process to result in the configuration shown in FIG. 23. In 
the drawing, the photoresists 12P have been peeled away following this process. As a result, the 
partitioned discharge cells 16A and 16B are formed between the main barrier ribs 15 and the 
electrode barrier ribs 1 7. That is, each of the discharge cells 1 6 formed between the main barrier ribs 
15 are divided by the formation of the electrode barrier ribs 17 to form a pair of the partitioned 
discharge cells 16A and 16B for each electrode lattice wall 17. 

[0139] Next, the phosphor layers 20 are formed as in the first preferred embodiment of the present 
invention to complete the manufacture of the second substrate 12, after which the remaining 
processes for manufacturing the plasma display are performed identically as in the first preferred 
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embodiment of the present invention. 

[0140J The same advantages obtained by the first through fifth preferred embodiments of the 
present invention are obtained by the manufacturing method of the sixth preferred embodiment of 
the present invention. In more detail, according to the manufacturing process of the sixth preferred 
embodiment of the present invention, it is not necessary to perform sintering to harden the barrier 
ribs 15 and 17 as in the prior art. That is, it is unnecessary to perform hardening as in the prior art 
method, in which the barrier ribs are formed by depositing a lattice wall material then selectively 
removing the material. Further, a screen-printing process may be applied in the formation of the 
second electrodes 18 and the second dielectric layers 19 and 19'. 

[0141] In addition, since the lattice wall formation process, the electrode formation process, and 
the dielectric layer formation process are performed as a single process, the manufacturing process 
of the sixth preferred embodiment is simpler and less costly compared to the manufacturing 
processes of the first through sixth preferred embodiments of the present invention. 
[0142] A plasma display and a manufacturing method thereof according to a seventh preferred 
embodiment of the present invention will now be described. 

[0143] FIG. 24 is a partial exploded perspective view of a plasma display according to a seventh 
preferred embodiment of the present invention, FIG. 25 is a sectional view of the plasma display of 
FIG. 24, in which the plasma display is assembled and the view is taken in the direction shown by 
arrow D of FIG. 24, FIG. 26 is a sectional view taken along line E-E of FIG. 25, and FIGs. 27 
through 35 are views shown from the direction of arrow D of FIG. 24 used to describe processes in 
the manufacture of the plasma display of FIG. 24. 
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[0144] In comparing a plasma display according to a seventh preferred embodiment of the present 
invention with the plasma display according to the first preferred embodiment of the present 
invention, first substrates of the two embodiments are identical in structure whereas second 
substrates of the two embodiments are different. Accordingly, the same reference numeral of 1 1 will 
be used for the first substrate in the description that follows, while reference numeral 32 will be used 
for the second substrate. 

[0145] The plasma display according to the seventh preferred embodiment of the present 
invention, with reference to FIGs. 24 through 26, includes the first and second substrates 1 1 and 32 
made of glass provided opposing one another. A plurality of first electrodes 14 are formed on an 
inside surface of the first substrate 1 1, and a first dielectric layer 13, which includes a protection 
layer 13a made of a compound such as MgO, is formed covering the first electrodes 14. 
[0146] With respect to the second substrate 32, a plurality of main barrier ribs 35 are integrally 
formed on the second substrate 32 protruding from a surface of the same th^t-d^poses the first 
substrate 1 1 . A plurality of discharge cells 36 are defined by^i©-fSmiation of the main barrier ribs 
35. Also, a plurality of electrode barrier ribs 3^r£formed between the main barrier ribs 35 and in 
the same manner as the main bamprfita 35. Mounted on a distal end of each of the electrode barrier 
ribs 37 is a second elpetfode 38. Further, mounted on each of the second electrodes 38 is a second 
dielectricl^ydr39, and mounted on a distal end of each of the main barrier ribs 35 is a third dielectric 

[0147] With the above structure, the main barrier ribs 35, the discharge cells 36, the electrode 
barrier ribs 37, the second electrodes 38, and the second and third dielectric layers 39 and 39' are 
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1 all formed in the same direction, that is, in parallel. The first electrodes 14 of the first substrate 1 1 

2 are formed perpendicular to the elements of the second substrate 32. Further, the electrode barrier 

3 ribs 37 are provided at substantially a center between a pair of main barrier ribs 35 (i.e., a center of 

4 a width of the discharge cells 36). Further, the second electrodes 38 are formed along an upper end 

5 of the electrode barrier ribs 37 as described above, and the second dielectric layers 39 are formed 

6 covering the second electrodes 38. The third dielectric layers 39' are formed along an upper end of 

?f 

§7 the main barrier ribs 35. 

j]i [0148] In the seventh preferred embodiment of the present invention, each of the main barrier ribs 

fcfc9 35 and the electrode barrier ribs 37 is formed at a substantially identical height. That is, each of the 

M 

5 10 third dielectric layers 39' formed on the main barrier ribs 35 is at a thickness substantially identical 

O 
M* 

: j i to a combined thickness of a pair of the second electrodes 38 and the second dielectric layers 39 

jp=S 

Q2 formed on the electrode barrier ribs 37, thereby resulting in substantially the same heights for the 

m 

13 main barrier ribs 35 and the electrode barrier ribs 37. As a result, no gaps result when the first 

14 substrate 1 1 is assembled to the second substrate 32. 

is [0149] Each electrode lattice wall 37 divides each discharge cell 36 formed between the main 

16 barrier ribs 35 into a plurality of partitioned discharge cells. That is, each discharge cell 36 is divided 

n equally into two partitioned discharge cells 36A and 36B. The partitioned discharge cells 36A and 

is 36B are used as spaces in which gas discharge is performed. R,G,B (red, green, blue) phosphor 

19 layers 40 are formed on a bottom surface of the partitioned discharge cells 36A and 36B. 

20 [0150] Either a red, green, or blue phosphor layer 40 is formed in one discharge cell 36. However, 

21 with the formation of the electrode barrier ribs 37 between the main barrier ribs 35, the phosphor 
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layers 40 formed in each pair of the partitioned discharge cells 36A and 36B are of the same color. 
[0151] After the first and second substrates 1 1 and 32 structured as in the above are provided one 
placed on top of the other, the first and second substrates 1 1 and 32 are sealed in a state where a 
discharge gas such as Ne or He is provided in the discharge cells 36. 

[0152] A voltage is selectively provided to terminals connected to the first and second electrodes 
14 and 38 protruding from the sealed substrates 1 1 and 32, thereby generating discharge between 
the first and second electrodes 14 and 38 in the discharge cells 36. As a result of the discharge, 
excitation light emitted from the phosphor layers 40 in the discharge cells 36 (Le. 9 the partitioned 
discharge cells 36A and 36B) is displayed externally. 

[0153] The second substrate 32 of the plasma display structured as in the above is manufactured 
roughly as described below. That is, manufacture of the second substrate 32 includes an electrode 
formation process, in which the second electrodes 38 are formed on an upper surface of an original 
substrate glass; a dielectric layer formation process, in which the second and third dielectric layers 
39 and 39' are formed respectively on the second electrodes 38 formed on the electrode barrier ribs 
37 and on the original substrate glass at a location where the main barrier ribs 35 will be formed; a 
main lattice wall formation process, in which the original substrate glass is cut and the main barrier 
ribs 35 are formed integrally to the cut glass; an electrode lattice wall formation process, in which 
the electrode barrier ribs 37 are formed integrally to the original substrate glass by cutting the same 
between the main barrier ribs 35; and a phosphor layer formation process, in which the phosphor 
layers 40 are formed in each discharge cell 36, that is, each of the partitioned discharge cells 36A 
and 36B. The main lattice wall formation process and the electrode lattice wall formation process 
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are performed simultaneously. Accordingly, the two processes will be referred to as simply the 
lattice wall formation process, hereinafter. 

[0154] Each of the manufacturing processes of the second substrate 32 will be described in more 
detail. First, after washing then drying the original substrate glass, an electrode sheet 38A is formed 
on the upper surface of an original substrate glass 32A as shown in FIG. 27 by applying Cr, Cu, and 
Cr thereon in this sequence. 

[0155] Next, with reference to FIG. 28, etching resists 32P in a pattern corresponding to locations 
where the second electrodes 38 will be formed and an upper surface shape of the same are applied 
on the electrode sheet 38A. At this time, the etching resists 32P are patterned such that the second 
electrodes 38 are formed only on the electrode barrier ribs 37. 

[0156] The electrode sheet 38A is then removed in all areas except where the etching resists 32P 
are formed such that the second electrodes 38 are formed as shown in FIG. 29. 
[0157] The dielectric layer formation process is performed next. In this process, a dielectric paste 
(for example, GLP-86087 produced by Sumitomo Metal Mining Co., Ltd.) is deposited 
corresponding to where the barrier ribs 35 and 37 will be formed and corresponding to an upper 
surface shape of the same using a screen-printing process. At this time, the dielectric paste provided 
for the main barrier ribs 35 is formed such that a thickness of the dielectric paste exceeds a thickness 
of the dielectric paste provided for the electrode barrier ribs 37 by as much as a thickness of the 
second electrodes 38. Since the printing of the dielectric paste for the main barrier ribs 35 is 
performed separately from the printing of the dielectric paste for the electrode barrier ribs 37, the 
thicknesses of the dielectric paste may be made to appropriate dimensions. 
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[0158] Further, in the case where the thickness of the second electrodes 38 is so minimal that it 
can be ignored when compared to the thicknesses of the second and third dielectric layers 39 and 39' , 
it is not necessary to perform printing of the dielectric for the main barrier ribs 35 and the electrode 
barrier ribs 37 separately. 

[0159] Subsequently, the original substrate glass 32 A with the dielectric paste applied thereon is 
dried for approximately ten minutes at a temperature of roughly 150°C (degrees Celsius) then 
sintered for approximately 1 0 minutes at a temperature of roughly 550°C (degrees Celsius) such that 
the formation of the second and third dielectric layers 39 and 39' is completed as shown in FIGs. 30 
and 3 1 . 

[0160] The lattice wall formation process will now be described. First, a sheet-type photoresist 
such as a dry film resist (DFR), which is resistant to sandblasting, is applied to the upper surface of 
the original substrate glass 32A (results of this process are not shown). The photoresist is exposed 
and developed using a mask such that photoresists 32Q are formed in a predetermined pattern that 
correspond to locations and an upper-surface shape of the main barrier ribs 35 and the electrode 
barrier ribs 37 as shown in FIG. 32. 

[0161] Subsequently, with reference to FIG. 33, areas where the photoresists 32Q of the original 
substrate glass 32A are not formed are removed to a predetermined depth and shape using a 
sandblast process such that the main barrier ribs 35 and the electrode barrier ribs 37 are formed. In 
the drawing, the photoresists 32Q have been peeled away following this process. As a result, the 
partitioned discharge cells 36A and 36B are formed between the main barrier ribs 35 and the 
electrode barrier ribs 37. That is, each of the discharge cells 36 formed between the main barrier ribs 
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35 are divided by the formation of the electrode barrier ribs 37 to form a pair of the partitioned 
discharge cells 36A and 36B for each electrode lattice wall 37. 

[0162] With respect to the sandblast process, since materials such as calcium carbonate or glass 
beads do not provide sufficient cutting strength to the original substrate glass 32A, which is made 
of a material such as soda lime glass, the desired removal of portions of the original substrate glass 
32A may not be achieved. Accordingly, it is preferable that stronger materials such as silundum 
powder or alumina be used for the sandblast process. 

[0163] In this case, it is preferable that a DFR be selected according to its adhesive strength to the 
original substrate glass 32A and resistance to sandblasting. 

[0164] Further, in the lattice wall formation process, a process is described in which the main 
barrier ribs 35 and the electrode barrier ribs 37 are formed integrally in the original substrate glass 
32A using a sandblasting process. However, the present invention is not limited to this method of 
lattice wall formation and it is possible to form the barrier ribs using other methods such as a 
chemical etching process, etc, 

[0165] Next, in the phosphor layer formation process, with reference to FIG. 24, three types of 
phosphor paste (red, green, and blue phosphor paste) are selectively printed on an innermost portion 
of each discharge cell 36, that is, an innermost portion of each partitioned discharge cell 36A and 
36B. At this time, the phosphor paste is deposited such that the same color of phosphor paste is 
provided in pairs of the partitioned discharge cells 36A and 36B divided by one of the electrode 
barrier ribs 37. 

[0166] As a phosphor powder used to make the phosphor paste, a green phosphor material (for 
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example, P1G1 produced by Kasei Optonix, Ltd.), a red phosphor material (for example, KX504A 
made by the same company), and a blue phosphor material (for example, KX50 1 A made by the same 
company) are mixed in suitable quantities to a screen-printing vehicle (for example, the screen- 
printing vehicle produced by Okuno Chemical Industries Co., Ltd.). The phosphor paste is formed 
in a predetermined pattern using a screen-printing process. Subsequently, the original substrate glass 
32 A with the phosphor paste applied thereon is dried for approximately ten minutes at a temperature 
of roughly 150°C (degrees Celsius) then sintered for approximately 10 minutes at a temperature of 
roughly 450°C (degrees Celsius) such that the formation of the phosphor layers 40 is completed as 
shown in FIG. 35. 

[0167] After the above processes, the second substrate 32 manufactured as described above is 
placed in close contact with the completed first substrate 1 1 , and the first and second substrates 1 1 
and 32 are sealed using sealant glass (not shown) where the first and second substrates 1 1 and 32 
meet and in a state where discharge gas such as Ne or He is provided in the discharge cells 36. 
Connections are made with the terminals (not shown) of the first and second electrodes 14 and 38 
to allow the application of a voltage thereto. Accordingly, the plasma display is completed. 
[0168] In the plasma display according to the seventh preferred embodiment of the present 
invention, with respect to the second substrate 32, each main lattice wall 35 is formed integrally to 
the original substrate glass 32A, the electrode barrier ribs 37 are formed integrally to the original 
substrate glass 32A between each of the main barrier ribs 35, and the second electrodes 38 and the 
second dielectric layers 39 are formed on the upper end of the electrode barrier ribs 37. 
[0169] Further, the manufacturing process of the second substrate 32 includes the electrode 
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formation process of forming the second electrodes on the upper surface of the original substrate 
glass 32A; the dielectric layer formation process of forming the second and third dielectric layers 
39 respectively on the second electrodes 38 and on the original substrate glass 32 A at areas where 
the main barrier ribs are to be positioned; the lattice wall formation process, in which the original 
substrate glass 32 A is cut to form the main barrier ribs 35 integrally to the original substrate glass 
32 A, and in which the electrode barrier ribs 37 are formed integrally to the original substrate glass 
by cutting the same between the main barrier ribs 35; and the phosphor layer formation process, in 
which the phosphor layers 40 are formed in each discharge cell 36. 

[0170] Accordingly, in the plasma display and method for manufacturing the same according to 
the seventh preferred embodiment of the present invention, since the main barrier ribs 35 and the 
electrode barrier ribs 37 are formed integrally to the original substrate glass 32A by cutting the 
original substrate glass 32A, it is not necessary to perform sintering to harden the barrier ribs 35 and 
37 as in the prior art. That is, it is unnecessary to perform hardening as in the prior art method, in 
which the barrier ribs are formed by depositing a lattice wall material then selectively removing the 
material. 

[0171] Also, the second electrodes 38 and the second and third dielectric layers 39 and 39' of the 
seventh preferred embodiment of the present invention are not formed at an innermost portion 
between the barrier ribs 35 and 37 as in the prior art, and instead are formed at the uppermost end 
of the electrode barrier ribs 37. As a result, when forming the second electrodes 38 and the second 
and third dielectric layers 39 and 39' using the screen-printing process, the difficult process of 
providing the materials used for these elements to the innermost portions between the main barrier 
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ribs 35 as in the prior art is not required. Accordingly, in the seventh preferred embodiment of the 
present invention, a sintering process is not needed in the formation of the main barrier ribs 35, and 
further, a screen-printing process may be applied in the formation of the second electrodes 38 and 
the second and third dielectric layers 39 and 39\ 

[0172] In addition, with respect to the second substrate 32 in the plasma display according to the 
seventh preferred embodiment of the present invention, with the formation of the second electrodes 
38 and the second dielectric layers 39 on the electrode barrier ribs 37, and the third dielectric layers 
39' on the main barrier ribs 35 such that the thickness of each of the third dielectric layers 39' is 
substantially identical to the combined thickness of each pair of the second electrodes 38 and the 
second dielectric layers 39, the uppermost surface of the dielectric layers 39' of the main barrier ribs 
35 are at the same height of the uppermost surface of the dielectric layers 39 of the electrode barrier 
ribs 37. With this configuration, no gaps are formed when the first substrate 1 1 is assembled to the 
second substrate 32 such that the discharge cells 36 and the partitioned discharge cells 36A and 36B 
are completely sealed. 

[0173] In the manufacturing method of the plasma display according to the seventh preferred 
embodiment of the present invention, the second electrodes 38 are formed only on the electrode 
barrier ribs 37 and not on the main barrier ribs 35. Since dummy electrodes are not formed on the 
main barrier ribs 35, significantly less electrode material (electrode sheet) is required such that 
overall manufacturing costs are reduced. 

[01 74] Further, in the manufacturing method of the seventh preferred embodiment, the lattice wall 
formation process and the electrode wall formation process are performed simultaneously. 
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1 Accordingly, the overall number of processes is reduced to thereby minimize manufacturing costs. 

2 Also, this allows the height of the main barrier ribs 35 to be easily and precisely made the same as 

3 the height of the electrode barrier ribs 37. 

4 [0175] In the manufacturing method according to the first preferred embodiment of the present 

5 invention, although the processes are performed in the sequence of the electrode formation process, 

6 dielectric layer formation process, lattice wall formation process, and the phosphor layer formation 
O? process, the present invention is not limited to such a sequence of processes. It is possible to perform 

His the dielectric layer formation process following the lattice wall formation process, or, as in the first 

Q 

L^9 preferred embodiment of the present invention, the electrode formation process, the dielectric layer 

3 io formation process, and the phosphor layer formation process following the lattice wall formation 

fl i process. 

jj jnj 

g}2 [0176] Further, the seventh preferred embodiment is not limited to separately performing the 

1 3 lattice wall formation process, the electrode formation process, the dielectric layer formation process, 

H and the phosphor layer formation process, and it is possible to perform some of the processes 

15 simultaneously as in the fifth and sixth preferred embodiments. In particular, it is possible to 

16 simultaneously perform the lattice wall formation process and the electrode formation process, or 
i 7 the lattice wall formation process, the electrode formation process, and the dielectric layer formation 
is process. 

i 9 [01 77] Also, in the first and seventh preferred embodiments of the present invention, although the 

20 upper surfaces of the dielectric layers on the main barrier ribs and the upper surfaces of the dielectric 

2 1 layers on the electrode barrier ribs are of the same height, the present invention is not limited to this 
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1 configuration and the heights may be different. 

2 [0178] In order to prevent discharge leakage between discharge cells of different colors while 

3 having a structure in which the upper surfaces of the dielectric layers on the main barrier ribs and 

4 the upper surfaces of the dielectric layers on the electrode barrier ribs are of differing heights, it is 
s preferable that, in the case where a height of the upper surfaces of the dielectric layers formed on the 
6 main barrier ribs defining the discharge cells are equally provided, the dielectric layers are formed 

O? such that the upper surfaces of the dielectric layers formed on the main barrier ribs are 10-50nm 

glJ higher than the upper surfaces of the dielectric layers formed on the electrode barrier ribs. 

ljl9 . [0179] In this way, the upper surfaces of the dielectric layers of each main lattice wall are higher 

5 io than the upper surfaces of the dielectric layers of each electrode lattice wall such that gaps are 

1 - 

f T i formed between the dielectric layers of the electrode barrier ribs of the rear substrate and the forward 

gj 2 substrate, thereby enabling each pair of partitioned discharge cells to communicate through the gaps. 

fil 

13 Therefore, each pair of the partitioned discharge cells including one discharge cell performs the 

14 discharge operation together such that the discharge effectiveness is improved to minimize the 

15 required drive voltage. Further, as described in the seventh preferred embodiment, the dielectric 

16 paste is printed individually on the main barrier ribs and on the electrode barrier ribs such that the 

1 7 thickness of the dielectric layers may be formed differently. 

is [0180] A plasma display according to an eighth preferred embodiment of the present invention 

19 will now be described. 

20 [0181] FIG. 36 is a partial exploded perspective view of a plasma display according to an eighth 

2 i preferred embodiment of the present invention, FIG. 3 7 is a sectional view of the plasma display of 
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FIG. 36, in which the plasma display is assembled and the view is taken in the direction shown by 
arrow G of FIG. 36, FIG. 38 is a sectional view taken along line H-H of FIG. 37, and FIG. 39 is a 
sectional view used to describe the relation between a width and a length of partitioned discharge 
cells, and an area of a phosphors layer, and shows only the partitioned cells and corresponding 
phosphor layers. 

[0182] In comparing a plasma display according to an eighth preferred embodiment of the present 
invention with the plasma display according to the first preferred embodiment of the present 
invention, first substrates of the two embodiments are identical in structure whereas second 
substrates of the two embodiments are different. Accordingly, the same reference numeral of 1 1 will 
be used for the first substrate in the description that follows, while reference numeral 42 will be used 
for the second substrate. 

[01 83] The plasma display according to the eighth preferred embodiment of the present invention, 
with reference to FIGs. 36 through 38, includes the first and second substrates 1 1 and 42 made of 
glass provided opposing one another. A plurality of first electrodes 14 (scanning electrodes and 
sustain electrodes) are formed on an inside surface of the first substrate 1 1 , and a first dielectric layer 
13, which includes a protection layer 1 3a made of a compound such as MgO, is formed covering the 
first electrodes 14. 

[0184] With respect to the second substrate 42, a plurality of stripe-type main barrier ribs 44 are 
integrally formed on the second substrate 42 protruding from a surface of the same that opposes the 
first substrate 1 1 . A plurality of discharge cells 46 are defined by the formation of the main barrier 
ribs 44. Also, a plurality of electrode barrier ribs 48 are formed between the main barrier ribs 44 and 
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in the same manner as the main barrier ribs 44. Formed on a distal end of each of the electrode 
barrier ribs 48 is a second electrode (address electrode) 50 and a second dielectric layer 52, in this 
sequence, and formed on a distal end of each of the main barrier ribs 44 is one of the second 
electrodes 50 and a third dielectric layer 52'. 

[0185] With the above structure, the main barrier ribs 44, the discharge cells 46, the electrode 
barrier ribs 48, the second electrodes 50, and the second and third dielectric layers 52 and 52' are 
all formed in the same direction, that is, in parallel. The first electrodes 14 of the first substrate 1 1 
are formed perpendicular to the elements of the second substrate 42. Further, the electrode barrier 
ribs 48 are provided at substantially a center between a pair of main barrier ribs 44 (i.e., a center of 
a width of the discharge cells 46), and an upper end of the electrode barrier ribs 48 is substantially 
the same height as an upper end of the main barrier ribs 44. Further, the second electrodes 50 are 
formed along the upper ends of the electrode barrier ribs 48 and the main barrier ribs 44, and the 
second and third dielectric layers 52 and 52' are formed covering the second electrodes 50 
respectively of the electrode barrier ribs 48 and the main barrier ribs 44. 

[0186] Among the second electrodes 50, only the second electrodes formed on the end of the 
electrode barrier ribs 48 receive power to perform discharge with the first electrodes 14 of the first 
substrate 1 1 . The second electrodes 50 formed on the ends of the main barrier ribs 44 are provided 
so that gaps (corresponding to a thickness of the second electrodes 50) are not formed between the 
main barrier ribs 44 and the protection layer 13a of the first substrate 1 1 when the first substrate 1 1 
is assembled to the second substrate 42. 

[0187] Each electrode lattice wall 48 divides each discharge cell 46 formed between the main 
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barrier ribs 44 into a plurality of partitioned discharge cells. That is, each discharge cell 46 is divided 
equally into two partitioned discharge cells 46A and 46B, which are concave-shaped as shown in 
FIGs. 36 and 37. The partitioned discharge cells 46 A and 46B are used as spaces in which gas 
discharge is performed. R,G,B (red, green, blue) phosphor layers 54 are formed on a bottom surface 
of the partitioned discharge cells 46 A and 46B. 

[0188] Either a red, green, or blue phosphor layer 54 is formed in one discharge cell 46. However, 
with the formation of the electrode barrier ribs 48 between the main barrier ribs 44, the phosphor 
layers 54 formed in each pair of the partitioned discharge cells 46A and 46B are of the same color. 
In FIGs. 36, 37, 38, the phosphor layers 54 of a red color are denoted by 54(R), the phosphor layers 
54 of a green color are denoted by 54(G), and the phosphor layers 54 of a blue color are denoted by 
54(B). 

[0189] In the plasma display according to the eighth preferred embodiment, a width and depth of 
the partitioned discharge cells 46A and 46B are formed corresponding to a brightness of the 
phosphor layers 54 formed therein such that, in effect, an area of the phosphor layers 54 is controlled 
according to a brightness of the different phosphor layers 54. 

[0190] For example, in order to display a white color of a 9,300K color temperature, it is 
necessary to establish brightness ratios between red and green, and between green and blue at 1 .39 
and 3.35, respectively. However, since brightness ratios of actual phosphor materials varies 
according to the materials used, the areas of the phosphor layers 54 according to color such that these 
ratios can be achieved is determined, then the widths and depths of the partitioned discharge cells 
46A and 46B are formed accordingly. 
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[0191] In the case where areas of the phosphor layers 54 are the same and input signal levels are 
the same, and phosphor materials are used such that the brightness ratio between red and blue is 2.49 
and between green and blue is 5.08, in order to obtain a brightness ratio of 1 .39 between red and blue 
and 3.35 between green and blue, a ratio between areas of the red phosphor layer 54(R), green 
phosphor layer 54(G), and blue phosphor layer 54(B) is 56:66:100. 

[0192] That is, in the eighth preferred embodiment, the widths and depths of the partitioned 
discharge cells 46A and 46B are made increasingly larger according to whether they are housing the 
red phosphor layers 54(R), the green phosphor layer 54(G), or the blue phosphor layer 54(B), in this 
order. With this configuration, white, which has a high color temperature as described above, is able 
to be displayed. 

[0193] A method will now be described in which the partitioned discharge cells 46 A and 46B 
having predetermined widths and depths are easily formed, and the main barrier ribs 44 and the 
electrode barrier ribs 48 are integrally formed to the second substrate 42. 

[0194] First, applied to an upper surface of one of two flat glass substrates is a sheet-type 
photoresist such as a dry film resist (DFR), which is resistant to sandblasting. Next, the photoresist 
is exposed and developed using a mask such that photoresists are formed in a predetermined pattern 
that correspond to locations and an upper-surface shape of the main barrier ribs 44 and the electrode 
barrier ribs 48. 

[0195] Subsequently, areas where the photoresists of the glass substrate are not formed are 
removed to a predetermined depth and shaped by a sandblast process, in which an abrasive such as 
glass beads having a particle diameter of 20-30^m or calcium carbonate is used, such that the main 
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barrier ribs 44 and the electrode barrier ribs 48 are formed. The photoresists are peeled away 
following this process. As a result, the partitioned discharge cells 46A and 46B are formed between 
the main barrier ribs 44 and the electrode barrier ribs 48. That is, each of the discharge cells 46 
formed between the main barrier ribs 44 are divided by the formation of the electrode barrier ribs 
48 to form a pair of the partitioned discharge cells 46A and 46B for each electrode lattice wall 48. 
[0196] Accordingly, the main barrier ribs 44 and electrode barrier ribs 48 are easily formed 
integrally to the flat glass substrate using a sandblast process. Further, with the used of sandblasting, 
the widths and depths of the partitioned discharge cells 46A and 46B can be easily controlled to 
desired dimensions, and the partitioned discharge cells 46 A and 46B can be easily formed into their 
concave shape. 

[0197] Referring to FIG. 39, the relation between areas of the phosphor layers 54 and the main 
and dimensions of the partitioned discharge cells 46A and 46B, and adjustments made in both the 
widths and depths, or only the widths, of the partitioned discharge cells 46A and 46B will now be 
described. Only the partitioned discharge cells 46A and 46B and the corresponding phosphor layers 
54 have been extracted in FIG. 39 to simplify the explanation. 

[0198] The partitioned discharge cells 46A and 46B of a pair including one of the discharge cells 
46 are formed identically such that the areas of the phosphor layers 54 in each pair of the partitioned 
discharge cells 46 are the same. Also, the phosphor layers 54 of the same color are provided in each 
such pair. To simplify the explanation, therefore, only the partitioned discharge cell 46A (for each 
color) will be described. The terms red partitioned discharge cell, green partitioned discharge cell, 
and blue partitioned discharge cell will be used for further clarification. 
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1 [0 1 99] With use of the sandblasting process as described above, the partitioned discharge cell 46 A 

2 results in a semi-circular cross-sectional shape. If a width of the red partitioned discharge cell 46A 

3 is X, a depth of the red partitioned discharge cell 46A is X/2, a width of the green partitioned 

4 discharge cell 46A is X+I, and a width of the blue partitioned discharge cell 46A is X+I+J, then a 

5 depth of the green partitioned discharge cell 46A is X/2+I, and a depth of the blue partitioned 

6 discharge cell 46A is X/2+I+J . 

H 

Cf7 [0200] If it is assumed that the phosphor layers 54 are formed over the entire surface areas of the 

ri 

•ass 

partitioned discharge cells 46A, if a length in a lengthwise direction of the partitioned discharge cells 

O 

y$ 46 is Y, and areas of the phosphor layers 54 formed in the red, green, and blue partitioned discharge 

=no cells 46A are SR, SG, and SB, respectively, SR = XYtt/2, SG = (X+I)Ytt/2, and SB = (X+I+J) Yrc/2. 

H 1 [0201] That is, the widths and depths of the partitioned discharge cells 46A may be established 

m 

H2 based on the ratios of the areas for the phosphor layers 54 determined from the brightness ratios of 

it) 

13 the phosphor layers 54 that are used, and the above numerical relations. 

14 [0202] In the case of a discharge cell with the width X and not having a concave portion of the 

15 length Y, the area S of the phosphor layers when the width of the discharge cell is increased by I is 

16 (X+I)Y. 

17 [0203] Accordingly, with respect to the red partitioned discharge cell 46A, a ratio of the area SG 
is of a phosphor layer in which the width and length have been increased by I and of the area S of a 

19 phosphor layer having the same width as the red partitioned discharge cell 46 A but increased by I 

20 and not having a concave portion become {(X+I)Yn/2 }/{(X+I)Y} = tt/2, that is, roughly 3/2. 

21 [0204] That is, in order to obtain the same area of the phosphor layers 54, the width of the 
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partitioned discharge cell 46A in which both width and depth are increased by sandblasting and a 
width of the partitioned discharge cell 46A in which only the width is increased is roughly at a ratio 
of 2/3. 

[0205] Accordingly, since, with the use of sandblasting, widths and depths of the partitioned 
discharge cells 46A and 46B for phosphor layers 54 that require an increase in area may be 
increased, the widths of the partitioned discharge cells 46 A and 46B can be made smaller than when 
only increasing the widths of the same. Therefore, the difference in surface areas between the 
discharge cells 46 for the different colors and the first electrodes 1 4 (scanning electrodes and sustain 
electrodes) of the first substrate 1 1 is minimized such that a difference in driving voltages for the 
discharge cells 46 for the different colors is reduced. 

[0206] In the eighth preferred embodiment of the present invention, each of the discharge cells 
46 are divided into two partitioned discharge cells 46 A and 46B by the electrode barrier ribs 48, the 
second electrodes 50 and the second dielectric layers 52 are formed on the ends of the electrode 
barrier ribs 48, only the phosphor layers 54 are formed within the partitioned discharge cells 46A 
and 46B, and widths and depths of the partitioned discharge cells 46 A and 46B are varied according 
to color and corresponding to the brightness of the phosphor layers 54 such that the areas of the 
phosphor layers 54 in the partitioned discharge cells 46A and 46B are established according to the 
brightness of the phosphor layers 54. 

[0207] That is, in the prior art, brightness ratios of light emitted from each discharge cell are made 
to correspond to established brightness ratios by adjusting signal input levels. In the eighth preferred 
embodiment of the present invention, on the other hand, the widths and depths of the partitioned 
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discharge cells 46 A and 46B are adjusted to control the areas of the phosphor layers 54 such that the 
brightness ratios of the light emitted from the discharge cells 46 are made to conform to established 
brightness ratios without having to reduce the input signal levels. As a result, the plasma display 
obtains high resolution pictures, the clear display of white, and the prevention of a reduction in the 
display of gray levels. 

[0208] Further, in the case of forming the electrodes to the innermost portion of the discharge cells 
as in the prior art, there is the concern in the change in the surface area of the electrodes formed on 
the second substrate (address electrodes) by changing the width of the discharge cells. As a result, 
the discharge area varies for each displayed color such that discharge characteristics change, and 
discharge driving becomes difficult. However, in the eight preferred embodiment of the present 
invention, the electrode barrier ribs 48 are provided in the discharge cells 46, the second electrodes 
(address electrodes) 50 and the second dielectric layers 52 are formed on the upper end of the 
electrode barrier ribs, and only the phosphor layers 54 are formed within the partitioned discharge 
cells 46A and 46B. Accordingly, even with changes in the width of the partitioned discharge cells 
46A and 46B, the widths of the second electrodes 50 are kept equal so no interference is given to 
discharge driving. 

[0209] Further, as described above with regards to the eighth preferred embodiment of the present 
invention, either both the widths and depths of the partitioned discharge cells 46A and 46B may be 
adjusted according to the color displayed from the same, or only the widths of the partitioned 
discharge cells 46A and 46B may be adjusted according to the color displayed from the same. 
However, since the widths of the partitioned discharge cells 46 A and 46B can be made smaller when 
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adjusting both the widths and depths of the same, it is preferable to perform adjustment to both these 
dimensions. With the decrease in the widths of the partitioned discharge cells 46A and 46B, the 
difference in surface areas between the discharge cells 46 for the different colors and the first 
electrodes 14 (scanning electrodes and sustain electrodes) of the first substrate 1 1 is minimized such 
that a difference in driving voltages for the discharge cells 46 for the different colors is reduced. 
[0210] Although preferred embodiments of the present invention have been described in detail 
hereinabove, it should be clearly understood that many variations and/or modifications of the basic 
inventive concepts herein taught which may appear to those skilled in the present art will still fall 
within the spirit and scope of the present invention, as defined in the appended claims. 
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